Experimental macular edema induced by macular venule occlusion in monkey.
Visual prognosis after retinal vein occlusion varies, because it may be affected by macular edema or an avascular area. The mechanism describing how macular edema and avascular areas occur, however, has not been clearly understood. We induced macular edema in cynomolgus monkeys by occluding macular venules to evaluate the retinal microcirculation. We produced venous occlusion by applying dye laser in three cynomolgus monkeys. Macular edema was examined by slit lamp biomicroscopy and optical coherence tomography. Acridine orange leukocyte fluorography (AOLF) and fluorescein angiography were performed to study blood flow and vascular leakage before and after laser application. We observed three types of retinal changes in the macular area: (1) macular edema did not develop; (2) macular edema developed, but improved with avascular area formation; (3) macular edema developed, but disappeared without avascular area formation. Under physiological conditions, observation revealed that leukocytes flowed from arterioles into either superior or inferior venules. When macular edema did not develop, most leukocytes from arterioles escaped into the adjacent non-occluded venules. In contrast, when macular edema occurred, leukocyte flow became stagnated. Macular edema developed when capillary leakage was observed from venules and subsequently arterioles, but disappeared when an avascular area was formed by arteriole occlusion. We demonstrated that experimental macular edema could be induced by macular venule occlusion in monkeys. According to our observation by AOLF, whether macular edema is induced or not depends on the function of collateral routes of the remaining non-occluded venules. We could consider that a gradual increase in intravascular pressure was associated with the avascular area formation.